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SOLUTION: The diffraction optical element 1 comprises the diffraction 
gratings formed of materials having mutually different dispersion. For 
example, a 1st diffraction grating 2a and a 2nd diffraction grating 2b are 
put one over the other on a substrate corresponding to each other by 
pitches. Step shapes in one cycle (grating pitch P) monotonously decrease 
in grating thickness as to the 1st diffraction grating 2 and monotonously 
increase as for the 2nd diffraction grating 2b in one direction to stages 
(a) , (b) . . . (h) . 



'3^9 



. „ S6 1 PN="JP 1013-3W9" * 

?t 6/3/1 

6/3/1 

DIALOG (R) File 345 : Inpadoc/Fam. & Legal Stat 
(c) 2000 EPO. All rts. reserv. 



14377356 

Basic Patent (No, Kind, Date) : JP 10133149 A2 980522 <No . of Patents: 001> 

DIFFRACTING OPTICAL ELEMENT AND OPTICAL SYSTEM USING THE SAME (English) 
Patent Assignee: CANON KK 
Author (Inventor) : NAKAI TAKEHIKO 
IPC: *G02B-027/42; 

Derwent WPI Acc No: *G 98-351758; G 98-351758 

Language of Document: Japanese 

Patent Family: 

Patent No Kind Date Applic No Kind Date 

JP 10133149 A2 980522 JP 96307154 A 961101 (BASIC) 

Priority Data (No, Kind, Date ) : 
JP 96307154 A 961101 

9 



*5HS¥10- 133149 

(43)&HB ¥tfl0*<1998)5fl22B 



©Dlnta* miB^ F ! 

G02B G0 2B 27/42 



BUtfWft* &WF8-307154 
(22)ffl«B ¥dE8^(1996)ll^ 1 H 



pfclfcfc gft$fi<Z>ftl$ FD (£14 H) 



(7DHBBA 000001007 

JfcSC**fflfcTA? 3 T B30» 2 ^ 

<72)$fc!»» 

JtoWJ^cfflETA^ 3TB30»2# 



(57) iwm 




[DNciR 1 ] WlktzT y '<$!ti i m%Z>'J>%< bi>2 
tttt*-* «t a (C«fafcEWr***PC* ->T . !£SiS 1 

[»*iB2 ] Mtem i , %,2<mwk^\±wm3t$. 

[fl£Jg3] »2«O0*M8^1JfflWl*itf> 

ift$J& 1 X<i 2 o mff ^ST. 
[»**4 ] mm 1 . 31 2 fllslflrte^O 1 mpw 

m-imz *««wfcSMtt s^tt «* o *o t v * z t 
m%m 5 ] turns 1 . « 2 <oaiwi^) 1 EJWrto 

[fg# ji 6 ] frigg 1 . is 2 o@»fs ; w)aep«^"c 

<OtWcOSWf** n 1 , n2,Jf$tdl. d2i:U 
L2£ 

Ll= (nl-1 ) dl 
L2= (n2-l ) d2 

u2<^ 1 

im$m7 ] mm 1 . m2<7)\s\m^wmm' 

*)*Hf*>JH*r*£ n 1 , n2.W3£dl, d2kU 
3K¥*»UL1. L2£ 

L 1= (nl-1) d 1 
L2-U2-1) d2 

b Wb Ltz b £ . Sfa£ J>tf fc#^Bfrg# 1 JSJHrtf 
*. 

v2<vl 

*i*fr*i»JI"f*;i:fr»«i:-r4|||««l-.5<0V^ 

i mEfflvmm&m*. 
i mm ] Miem 1 , m 29>wmm 1 dotm- 

i mxm 9 ] miens 1 , $ 2 tf>®#ris^ 



(2) «0B¥1 0-133 14 9 

2 

imem i o i rasas i , * 2 ^H^f^offii&ii 
mm 1 1 j linem 1 <^mnmt 1 HJWrt-ciwB 

[is*« 1 2 1 Btneig 2 omsfts^i 1 mn^xms. 

[ §£#i? 1 3 ] pie* i ©Hw&fli i mmm-nm 

imw 1 4 ] mEJHKttWf T«rc* h z t 
fc-^&nftRJHi— 1 3<DivmaaJSie8to@ifore£ 

imm 1 6 ] m&g 1 *» 1 s^-rti^ 1 jgieis 

[000 1] 
4. 

[0002] 

im&ftm mmzim«<7>mwMtfiffti. zti 

40 &<r»\^ i "miiiEU vxb V-frfo<r>±% v ^$rft u 

yXbb. Ztlt>Z&fr$bit&ZbX'®±.£WlZ>& 

felOWJijEt-H^fct I. i b **ffi*fir*»o 
[ 0 0 0 3 ] ifc, fc*<mM<V®^bik\,zl OfeUX 

l»i=0Wffffl*#t4lil»f*^*F- (KIT r 0»f« 
SP IE Vol.1354 International Lens Design Confer 



(3) 



$#g8¥l 0-133 149 



324262*488. USP5.044.706*fcJ: *)ffl*ZtlX H*. 
d WIS** WE Lfc i WC* 4 . 

[0004] zoztzmi eim^fsm^mMt^. 
wye*** i utffltf * i og&wz&frtixx o . 3t 

Psin 0 = mA ( 1 ) 

9 Ati?fcrc#>4o 

[0005] @rt«. BHBw^fc-tfflfc*^^* 

ft£-£4 - k t J: 0 i^flWBfl^**^*^^ 1 * 
U>Xk LTftfflf4. 5$rB*HWIl**«Jffl Lfc 
uyXti. * ( 1 ) J:9a40arCtt*ft#fiV*K£ig 
tfrSft4a*****<*4,li:*»6. tt£fc.i:4l6«&* 

27rm = 2tfd (n-1 ) 

fc^Cfc/fc&RfcS*. * < 2) rtfcfrtfatf **IS 

4. 

[0009] ^El^ffifcfWfc^lIWftfiWi^ 
BI5fcJ:9«fi3*i4. 

[ooio] sfcfc, .roia^ni^^w 

t^Hftt: i 9E#irt$fcfei-4filR*£H LT t < 
<DffiIEt4$ll#*3fc#^ *<0«JHWflBB<o«J«* 
SSfc3 -£4 C fc^WnBl^^^W'SrSMI* fcftfctf4 - 
i; #^*«UI^*fc*S&38*tf*4 . 
[00 113 ^Wlc*3*iW4fctf)U:» EWf«S*» 

t*fc(iJ5!frJ5rfcteflrt-4fc*>. 7PT^-xNi:& 



TJRM (fiJRH) **BJEfCV>4. 
[0 00 6] IStfrtCfcwtUt 1 #*8iailifl»r1*<> 1 
:*tf»teircfc4tf>fc:*tU BtffcfctrYtli, *5«Rt* 

#****ffl^4*£fcii. 
io v^*^-rii. w:^®*^*™** ( i ) 

[0007] m<X«E*f3£Wl§ltf SB***** * 3 ^4 
{ifflM^4i.l)^^fiijS^fcV^2 7rmi7)fiffl 

[0008] m-com s a* d tr* o . zotinnmm 

3l^fc2 »m*)&|fllfc£5-£4fc*>fc» 

/A (2) 

[ 0 0 1 2 ] m 1 4 fcHWWr^^^fiiKSHftt* 
I/O*. i<04HBiJi«rttli. tfJXtXSXnm 

[0013] 0tfr36^fl^$rS>4®^*l-^^«> W 
I/O*. i^EWf*1*Bi. liRWUlWiWR (H+ 

< ^ <t o fcsai-sivo*. w-hmvam 1 at * 

4. SfeC |ftlf»«ifi»«lll«fiWR ( 1<X±1*) *> 

4 . znimmW? 4 . ( 2 ) (ififflU^ 2 * t 
£4fc^O«H^J?^£^L£j&\ KJRfcfiTiOfcfr 

%?\i%<r>&fr£ m^te-ftiX L&oztlztc*). 1 

[0014] <S«RfiH 1 2 J: o 0#f*lWF 
1 ^fltfi£1- 4 IU*r^ 2 cOj»/Jv|ijt S 8 SW»«a«W 
^^'J-aU§ti0^t^i:^. 0^3^S^1^1 
^t^-r4l5tf^5r 5 3 Onmfc-f 4 i: . mk<?>fef 
WMti. (2) ^J:027rm=2?rd (n-1 ) / kX\ 
m=l. A = 5 3 0nm. n = l. 4 6 1 Lfck S^Jf 
*d=l 1 5 0n»Sr8^Lfcff*l 4 3. 7raiH*a 



mm e 7%. mm 5 omx^iAmzm-imtfr^ 

[0015] 0ifo^ig*£&tf3^^0J>r®5:l$< 
4HMiSt*tt**^)lffi^aUfc»*, 77 LENS, 

V (A) =?7LENS (A) X77DOE (A) 

nuizmnz. mi A^tti^mm^tm 
[0016] mzmrmmnmnmififtm&z 

^<5d» ( 2*. 3<K, ... ) WHJfJtti^i ( 1 > J: 90 

<=5ro, 1 %ottft&s J: o 5-mzmm 

-i&. ••• ) <nmw,i.v&<r>m&m.£wm 
izmmtz. mmtemrimnmm&imiz&fr 
ti&ox-. zKhmmm-nmmt. mmm 

r'7 a -f)X ltzimx-<7)& Z k tefc* . 

[0017] i^»ab^^«nfcai»»0jfrjt 

[0018] !M&SJM?)0#r&& ( 1 <K± 1 

&) w0^fB±. %mm$mmtz>£o%m%mmi 
mmx'it. m&ixw>v* %£Mmtzw§x-i>% 
<. i&^zfflm&mmx'immix^z. 

^W0*f<«Ro0*rS»3&«*&v»k % Kft0Jff3lW>B , 5 
0. #9Mtg»«Mfrt*. Wc'L Ell 3K^$*ro> 

*«fc»^»flB3S^EWfa* (oac. 2<k)nmm 
tit3&»*utaate*w«Bifcj:-jTtt. o. 5%m<7)h 

Fo-7fc LT«, ^iaj$^=5rv%„ 

[00 19] LA»L3n&«S> s i^)H»f»**fi|fflUfc3t 



( 4 ) ttRW 10-133149 

6 

fFOTztt7 4rt^M»CCD3#«fl3*u i§§^# 

a^fir#a«Mi7 * ;WM»C c D^JSIESStti OfiSft 
fBl^»?^ait'jiiESS3fe(w|l5IStJi^$iiS^- 

x***. mmmxM%m.mz%~>x 

10 f:tn'n-/i>'l^;fcas. 

[002 0] LfctfoT. ;M?tf>.l:3$:««&IBtefe 

waasfi»^)0ff<«ft<^«Ms*^iSr < -r & - 1 tm* l 

[002 1 ] 

20 t Lfc^^^aoiWR ( Witf o »t + 2 a: ) 

nmmmib**). m^Uzioizmmrn^zyurkL 

[0022] ztzft¥MzmL?>m%frm : f*m^& 
awtHWcsrs . mmmx-K itiXoiz. mmz 5 

3 OnnT'149 5 X<O0JKWS3&«* 4<0fcW L » 0 
0mTli6 7X4'Pffl!TLT<4. 3*00f#* 

*TJi9OXO^jft<O0iff«*ttO*«, ttA4 0 0ra 

[0023] *m&mmm?*T 

Z k lz£ ^xmr<m<r)®$\$}&z®. 
wm**wstth z. kvx'% , m^mzmm iti t & 

mm. mm. mmcomcom^mz&mmit 

[0024 ] 

( 1 - 1 ) «RJ:lcr y-^fc6»*!fir*^< 1 1 2oO 
»«J:0J«4»1. *2fl®$fft*£#£.y-H«cWS 
■f 5 i 9 tMiafcHiff^Wlt^Tft -> T , Kfll l 

ism2o0jjf^{± i ajmrtTK-^rrtfc/f s^jjnirt 

4«?t*LTV^Ci:j&1«afc LW4. 



• 7 

fo^x^&zt. a-i-2) mmi. »2»EH«frw> 

(1-1-3) mtmi . IS2c7)la]»ftS^<7)l^rtotl : f L ii 

wsjftqaRWtiMrt-ijBttJiOjfto-c^iik, a-i 

-4) msSM 1 . » 2 £>@trpf&? o 1 JWWrtalffftt* y 
7<— A^RAOlfioTV^Ci:. (1-1-5) ffiBM, 
%2<7m#m : nm%L%X'Wtt®0Mm£n l , n 
2,JPSSrdl, d2fcU 3K*#R*L1, L2Sr 
L 1 = ( n 1 - 1) d 1 10 
L2= (n2-l ) d2 

m&=f- mum * i . * 2 t-ti. t 

t/2<f 1 

=Sr4*fr*«£"*-4ii:. (1-1-6) tfiBm . ^2(00 
l^«>*ro*Y*W*<7>IWr*£ n 1 . n 2 . Jg$ 
£dl . d2i;U 3e?*Hh&Ll, L2£ 
Ll = (n 1-1 ) d 1 20 
L2 = (n2-l ) d2 

b%.hUzb%. Wrtsbtt3f&m9dfi 1 JBWftT 
HJH&^cOttW^T-y^*^ v 1 , v 2 bt h b 

i/20 1 

*4*frSr«fi-r&;fc. (1-1-7) fflfBS&l. »2 0ll| 
JflS^il^TC^iOfRoTV^^fc. 0-1-8) fl£ 
*1. W2<0@ffi^iH'&PHm:9J*oTV*4£ 

fc, (i-i-9) wmi. &2<7)®m=Fcr>m£im. m so 
nmuzmx^&z t . d-i-io) misi^ 1 mm* 

z t . a-i-12) wr» i mm&t i mm-mi- 
**LTv^*ifc, (i-i-i3) m3mi 3 m 3 mct> h 

Z b . (1-1-14) ffT££4Kttiiii¥&*U: ftHT*4 £ b 
mmttLX^l. 40 

[0026] *a«tftfl3**&tt, ®J8. < 1 - 1 ) <O0«f 
^^Srfflv >T i^S i b LT t . 

[0027] 

mm i wsaoEBH, b 2 1 *>®ifr#!*F** 

$mmmx'hz>. 

[ 0 0 2 8 ] 1 (i@#f^S?T'*>6 . #HS6^ 



*#m*10-l 33 149 

8 

b<7)2o<7)[IItfrJ§7£g8U l±-C#t«yf-»K:»iW- 
fcij?*J:5fc:|IWr«?2a, 2b^l|§j!l(^f7f 

p) rt««a«)gaBg*«. **>ifrFJ»«ai&. b®, 
• • • • h mb -imtz^ < t«s-> t * 1 0>igjff 2 a -c 

[ 0 0 2 9 ] d *:**at»»^llIJfr3t!|fi3R^ 1 
(i, 2WH04Hft^»**ttW*»A»*4»l, S&20EI 
fcrfc^ 2 a , 2 b nmmmnhiibltlz ±<0-£tfLZ 

hfzi^m^b itz^zmmmarmm^ 
hmmztc^x^i . 

[0030] &$\&&mmtomm^wmto 

[oo3i] hhwsvvc, wmmmnhL. *n 

*aaBBttfc*H vciiRiN^i 1 KX'h 0 , znm 
mm?tfim$timm*x' 1 jwkwhwsms*** 

MK^T^* (12+1111) . ifc. ^EHfofe^S 

LTftffi*«4 0 0mft>&fit 
ifi»fcB7 0 0mmm%M.®X'h h . ifclftitiJdBBSflF 

^adR^EHttetLr. o#. 2ac^>nwr»*fc#*^ 
x-mm^mx-mmmmt. -n. o<x, 2<x 
iz*>. 4&vmtm%sm*(r>m-t tx'j?%< b t 

2tBB^HK<^4«»^6jfiS«i«O»«<0*l , 
m 2 <mSr ft? *Mfe£Jr£4M JfcTSBH L T ^ 5 . 
[0032] ^t*^JI^^<0lHlt/f^^ 1 
*«^«Kftfcov^TH2tiSLfc8ae!V'f>f +U-ffl<0 

[0033]^, «£tu @«N6^0KtNKaE£ + 1 
kt*. ««1 lAVJII10EBWS^2a^*Wtett5 
H^XSrfiBfflL, *2<0EHWfrP2b<0««fc:{iTi 
OifcttJflLfc. fl!->TJIIl<»)llU«»^2a<0*r«Offl 
ffi-^n }ft^5 3 Onai, 4 0 Onm, 6 5 0nmtCt>V» 
■C. **l-e*ll. 461, 1. 470, 1. 4 5 7T'& 
& . II 2 tf>03ftt* 2 b (OlTff OJEBtt * n2ll 
*ti*tl2. 335, 2. 581, 2. 28 2fc&|>. 

[ 0 0 3 4 ] fcfc 1 ^«Bf*5O0tff^cO#SSr0 2 
tiotC. £^JIt:BMa. b, c, d, e. f, 
S. hfc{B<ifc(Ci-4. aS{±^l«0tfffSi 1 2a<7-J 
*3&»i|>*0. W»dl att20 1 1. 8mKS£LTV^ 

s. mzbmmi, &2<7)W\m-2a., 2bj;o^ 

0. ^■5^bgWJ»l«)01W» : W)JS»d 1 bttl 7 
24. 4nm. ^2«?)0^ftrP2bOJ¥^d2b(i4 9. 

t. JBl^EWfW^WAd 1 c , did, ••••1214 
37nm, 1149. 6nmi:287. 4nm-foM^LTt'> 



(6) 



10-133 149 



1 0 



®2<7)[3ifrfg72b?)W;Wid2c. d2d. ••••{i9 
9. 2nia, 148. 8nmh4 9- 6 narf-oWiU IX H 

&34 7. 2mn£f££LT^I>. 
[0035] 4 -f 8*55 3 0nnOj|fi»tWLT . BI^O 

La= (nl-1 ) da = (1.461 

mnmm&L 1 b t*2<mmmnmm* 

Lb=Llb+L2b= (nl-1) dlb+ (n2-l) d2b 
= (1.461-1) * 1724.4+ (2.335-1) * 49.6 =861. 2nm 



n2linl = l. 46 1, n2 = 2. 3 3 5T'$>&. a 

1) *2011.8 =927.4nm 
*£L2b*)ftfc£*h 



fc*4. JaT«tLc=794.9ni. L d =728.7niu, Le 
=662.4nm, L f =596.2nm. Lg = 529.9nmfc&9. h 

m-m 2 <r>m&=F n*. t & o . l h « . l 

h=(n2-l)dh= (2.335-1) *347.3 = 463.7nm 
btth. 

1 o o 3 6 ] m o mx-nmm&miz* e e . 

2 5nmt£*. mmm^izto^xmmmmim 

8»^EIflHra*fcfiV^#ao^3^fia^6 20 
6. 2 5nmi:^%&, ^3tK^^ii6 6. 25nm*8* 

La= (nl-1 ) da= (1.470-1) *2011.8=945.5na 

Lb = Llb + L2b = (nl-1) d 1 b + ( n 2 - 1 ) d2b 
= (1.470-1) *1724.4+ (2.581-1) * 49.6 = 888. 9nm 



$ tit: mmm^i nMctz t kx% * . 

[0037] &Cttft4 0 OnmCOftUKft IT , BU^cO 

0 mfctilt 4 J* 1 . * 2 O0ilft5W» «<0«*f* n 
1, n2Jinl = l. 470. n2 = 2. 581-CJ> 
I). 

[00 38] agt^?«lLall 



OTl(|fcLc=738.3nin ( Ld=681.6nra, Le 
=625. Onm, Lf =568.3nm, L g=511.7nmt£9. h 

h=(n2-l)dh = (2.581-1) * 347. 3 = 549. Iran 

[ 0 0 3 9 3 R6 a SSi5t'^^3tS85llli#^ 5 6 . 
6 3mni:&&. O 2 9 £ft&£JI{i 5 6 . 63nin*8 = 
4 5 3nm£:&&. t£oTffi»flig*r1&*tf>«l3aii4 0 0 
nmnftmzttlXii. mm&tf4 5 3mTffl£$Jlfc 

[0040] 8^^fcfcIt401ff«l*^Tld»ft« 

^ L£ i 3 Cjft^ 4 0 0 nmO^fiUJi . I5f t?ft* 5 3 0 nm 

frt>±%<mhx. ®tix9)mt6 7%£xwFix^ 

^nxMmmmtm^mix. m3%btt& 
[0041] $ ^iz^m&mizm&ftweiMZty 

»t-t4fca6, H2tiitt1iiR**l»|iItWfrf2a^ 



is 1 OHifffS? 2 a b m 2 tf)Hltfff&? 2 b tf&jft L T ^ 2, 
30 Hfe*»$rJ:$fc, i*ltt2WK0HIJIf«^mfc^*>"li: 

[0042] 5 3 0ni*HlSKa»£#*-*-$ . ; 

^>«[^)T"Ctt8S«jB 1 tf>00rl6iW> 1 iS»Sl^c0^5K 
^mUL Hi 1 0 6 Oin-Pfci . i*UiJ3lT<0*C* 

[0043] 

Ll=(nl-1) (da-dh) *N/ (N-l) 
= (1.461-1) (2011.8 -0) *8/7= 1 0 6 0nm 

zzxNimmx'hh. mftk&x o tmragkmn 
L=mxAojittffc^. *mnx'<7>mxu. 
zmttm-mammmm 1=2 -ctstf^ a 0 1 

= 530 mOEWrffrF t #i &*i 4 . 2 <rmm 
lF{iR^tL2 = -5 3 0nnifc^-5TV^„ 
m 2 COmWflWMimm 2 = - 1 TlfttHR* A 0 2 
= 5 30MWIaWf»Ffc#i.fe*i*. «->t-&iSOIlWr 
^^S^tLTJi. L = Ll + L2 = 5 3 0mTaififc 

»m= i ta 0= 5 3 oimnmfflFFtmvwmi-r 



40 



.11. 

[0044] &(Cttft4 0 OnmtZOV^T^^^^ 
HhSL' £*#>6k 

LI" = 1081nm=1060 + 21=Ll+AL 
L2' =-6 28nm=-530-98 = L2 + AL2 
btc*). £j£tf>H$r*¥*?i: LTJi. L' =L 1 ' + 
L2* = 4 5 3niT»tKMftm=l-CAO = 4 5 3ni0> 

3? 2 ©EWftt^Wfift LTV ***fr-CJ;H*A<0tt? 

[0045] mz^4 0 0mTia}hft*4 0 0nifc£ 

%&m&L' tfL' = 4 0 0mfc5rfUf&V>. o4«3 
530 na&» 6400 rafc3&bo fc £ O&j&Mb 
B£*)£flJt A L j&*»££4 00-530 = -13 0nm 
fc i-Will4 0 0 nmT§M&iH 0 0 nmi: £4 . 

*>3Sft0reid3EfeSALkL 

AL=AL1 +AL2=2 1 -98=-7 7 
fcfroTHi. T-ii3EflJlAL*AL = -l 3 0nifcrt 
£ £12 £ 5 ttltf .ft V%jfc**1" S . 
[0046] &~f\ m^mt A L 1 OSMfcMfcJfc^T 

a l 2 <^wt*&« x tztatimsttti 

v i s m2(r>mm-mm<7)Tv'<mv2tit:k 

i/2<i/ ie>i<0£Stf, AL = - 1 3 0nmi;-ril 

[0047] 2 0^c^5U:#lH|ffi|g-f #£J? < -f 
ftff S^. ftftttfcSf-i: , ft 1 nmfflff-b LT*g 
53 0nmT'Ll = l 3 8 2m, ^200^^^: LTL 
2 = - 8 5 2 nmfc fiUf, 5 3 0 niTJi^B* j(W 

Jlli5 3 0nmi;&6 o ifc*£4 0 OnnT'l^ 

LI' = 1409nm=l 3 8 2 + 2 7 = L 1 + A L 1 

L2" =-1 009nm=-852-l 57=L2+AL 

2 

fcfr") . *^3ifi»^aEftJlttAL — 1 3 Onifcfc 

Kft^5 3 0nmi:^4 0 0nt?'ftVM?Iffi%¥£i -?T 
^■litf^S. i^)J:-5«C!(rF«*iBW-ftii:f 

2 tfcjt£ft v »t EWfa**a!*ffi-c<oiftfi«sfc 

[0048] JjLhj*^; J: 3 *HSI0Srii. 

[0049] ( o ) &ai0^ffl&i)tmirztutiK. 



( 7 ) *f gf§¥ 10-133149 

1 2 

[0 0 50] (A) 2o<0HUf«mi. ^*Kft*«l 

IMBrt'tjliH-S 0#f tt^ fc tthrt* EWH^F wa»-& 

[0051] ( =. ) &Kfrim&tf i iwwrt xm-r % 
m^\t . Jiio-rs nwrte? 2 b tf>#K0>#ft (7^ 

[0052] ( * ) £#1* mm 1 jsfflrt 

10 i§£ (H2 <0««*ttiB^MI*»4) Hfc <fc o &*§^) 

ti. h mflHtf- 2 b <m%<nmi {Tvm» 

[00 53] ZtoZbli* 02tCiJ^T^2c7)0M 

< , £%&m&& i mwi*it'^±*>' o fcjfttot* 
[0054] < a, ) mz%&m%& i mmm-m-r 
20 [0 0 5 5] (h)mz%&mmnmwm?mm 

[0056] ( f - ) #££3^308^ 1 fflJfflWCJfeJ? 

[0057] ( ) #{;^3t^^* s i mmm-tmn 
T-sbsiismmthn&fk^. 
[0058] J2Ltj*^fcK«»i. i mmmvim^mt 

Cov U . 0#fte^oe ■v^mmLtc^bim^ 
HXUl . o4 94^lt»gnUBI 1 J: 3 =Sr 1 JJctc 
30 O0ifrl&?<offiit:. ^i.(f06C^-rJ:o^@tff^w 

2 iz^tmmb n tx-h h . 

[0059] 4^®*ffS^fSTBf®^tt{4S2t^ 
-Tid iflrBa^KtOlfrPJ*, 13 7 fc^T J: 3 7 7 * 

[ 0 0 6 0 ] 4fc, HM^(OMBJT{2¥^±(30Sft& 

[ 0 0 6 1 ] ifc, aMUBBttftt, 2W«OS^4» 

oMSr^L^^'. 2aS(zlS^-|»ic7)T'{i^<. 38 
[0062] ifc*3Ol0B!B-«i. 2oc7)@»f^c7)iifl 



(8) 



#1^10-133 149 



■1 3 



14 



[0063] tfc*£M®Btti* mmtf 1 83(W> 
W&Zvltztf. V&Mzm'S&Z>i><7>X'ii%< . 2& 
#fr^5Rfcofc0tf#Tr*>o-Ck. 

[ o o 6 4 ] 2 ft, ^ot»«rctt'r«wc<ojBMtw 
[oo65] m\&mnm*tt**M"fcw* 

fct»»U:^rt0tfJ^?lfci*^^*' 6, **» 

[00661 *«ii«»»Tttii»^^^fc ixm^y 

ffC'RJr^^i &h.S i ^ Kt&£ 1/0*4 . ft* 
Wtti. Hi 3 l;*^±e> £0**1^0*^ (»i 

-r j; 9 KtHWB6#o0Jiftt**«fc LT. £*a 
<nm r*wr o» 3 £ * * . 

[0067] H8t:in^BNUB»C«« «0 SifiHW 

«#? x 1 1 coffitcniin^s^- 1 Marco**. - 

[00 68] £fc#mmM~eii**7 < 7>%% i/:/X<7) 

[0069] 09te*?£^0#B^^£ffl^^ 
[00 7 0] 0+. 7ttW*l^^. 8«**Jft£3* 

zr>l&Jk<r>mX'h 0 . 1 Ji0ie3^T'$> 0 . £ 
ft 1 1 fcttft ^Xcogiflftffi 6 ■C«0fiK^P*«E't * 



muyxmzmz z. t#mi 
[0072] 4fc*^ai0Krct«aR»taffl 

10 9 7^tr ** * 9^3^*07 r >f ^'-t' 
[007 3] 4fc«H«tt 1 k B«fc0*WFlB«>flBS 

[0074] 

m<^^mmm^^mmm^mx'^< . h^m 
20 tt^ijdKfifi^^^**** 3 ®**" 4 c b * iT 

mm$-hz.ttfx'*h. 

[01] *W^H«f*¥3IH t <0W»B« 1 



[02 ] xmnmmm^vmmm 1 

30 O^OTffiH _ 
[033 *^WHI^3fe^^^ife^® 1 

[04 3 *ffe»!B^0#f*WH t <O«M^i 1 

105 1 i <nmz> 

mwx-nmw&nwm 

[06] *»^El»Hlfi¥* : F***W'^^0«« 

[07] *J^®W*W^^^fi?*Bft^* B ' B 

40 0 

[08 ] ^j^s^faei^^ffl^*^*^** 

[09] *f^0tJf*^R?*ffl^fc3t**^E* 
[0103 «*^)04Ff**»? ^«te*«0««f 
[011] ft^0«r*WF*ffl^fc*^<ott^ 

[012] «5lW)0t»f« ; f«K , SH 
■w TR3131 flf*w0rrtft^0irri»*wSt | !BH 



(9) 



. 1 5." 

[0 16] Eiffffffl^ttWH 

1 mx&m* 

2a micDEJifffe^ 

2 b *2*>igiJr»Tp 

3 xn 



1 6 



4 




5 


«D 


6 




7 




8 


70 XA 


9 


mu>x 


1 0 




1 1 


ate 



[S3l ] 



[02] 





a b b d ■ I fl b 



[03] [06] 



100 J) 
90JD 
80JD 
70J) 

* 50.0 
£ 40jO 
0 30i> 

MjO 
109 
















oft 

1ft 

2ft 










! 






OjO 

s 


I § f 1 8 1 S I 1 S I 




(10) 



%fffi¥ 1 0-133 14 9 




[09] 



11 



10 



[012] 




[010] 



[01 6] 





(11) 



0-133 14 9 



[011] 



10O0 
90.0 
800 

mo 

50.0 

too 

aojo 

20.0 
IDA 
OA 




I . » I . . t . . . . f ■ 



S 3 



9 



O O O O O O 

*i ut « f- ? r£ 
m u> m o ca cp 



s 



[013] 



100j0 
90S) 
IOjO 
TOO 

60.0 



H 



4O0 

30 J) 
20.0 
10JO 
0.0 





[014] 




(12) 

imi5) 



t^^l 0-133149 




[ftfflm W8¥l 1A28B 

iffiEmmmzi mm 

imxm 1 1 setter y & ^ < k fc 2 

ootnteOlfc&m. 82WEttHS^**t:-y*fcfc 
ttJfct 3> J: 3 fcMfcfc@ttf*3^rfc oT , ft£ 1 *> 

i% 

i m$« 2 ] Mifim 1 . m 2 nmMmm®si*m 

imm 3 i Btrie^ 1 . * 2 mm?*) 1 

if 1 x« 2 ^nwf****. 

[a*«4 ] mriem 1 . » 2 omsmtt 1 jwwflo 

£i$ ft k 1 x«i 2 «niiff«wp. 

[ 5 ] MffilfS 1 . » 2 wmfl&fo 1 SIB AO 
4 HHPS 1 X(i 2 ^Hiforefg-?. 

[ 6 j hjie^ 1 , * 2 <oa«is^)*Pttft"c 

*>tf**)®Jff** n 1 , n2.S$&dl. d2fcU 
#?*ttlSLl. L2£ 



L2= (n2-l) d2 

B?ie-*i*]^v^M^-f?.i:^(i. lines 1 . ^20 

t/2<t/ 1 

imm ] mm 1 . m 2 

*>*Mt*>fflifr**nl, n2.«3fcdl, d2i:U 
tt^m&Ll , L2£ 

Ll= (nl-1) dl 
L2= (n 2- 1 ) d2 

u2<t/ 1 

imm 3 ffism 1 . » 2 otuflrts^m 1 dstm- 
[«*«9 3 ffias 1 . * 2 ^nwas^iH'Cffl®?' 
imxm 1 0 1 tmm 1 . » 2 comjfr^offl^ig 



• (1 

mtti^m i~io wttifr i jgietK^muf^ 
imm 1 2 1 wE^flEBWfrFii i wjwrt-cuwe 

-^(cjgS*<|tWilllltft»F**tt k 

mm 1 3 1 me* i nmwm i ffljwrcwie 

* m lx ^* ^ «: -r & m*« i - 1 o ™ *t 

mm 1 4 1 mtiwmt^mwxhh z t *w®. 
tt& mm i - 1 3 <7)\ ^-ftifr i 

k *«fftk -filMifll 1^13 wftifr 1 ^1512^0 

[tt&a i e i mm i 1 5c?)^-rfi^i jggett 

[#«*E2] 

[«jE«*«B*1 oooi 
[ffiIE3r&] £E 

[000 1 1 
4. 

[*EE*r**B£] 0 00 5 

[0005] HTli, jwrn^fc-arflfc-^fl* 

yXfcL * ( 1 ) J:0*4iX««'««ft* t ft^«^El«' 
3*i4ftJK#;*:&< ! Sr&£ 8*fcJ:4IIMb£0> 

act*. «a«X»SKi±f:tTia)Kai*<IfflLT 



) «fHPF10-133 14 9 

[*I]E»»I@4&] 0 02 5 

[oo25]«fc, (l-i-i) we»i. %2<7)mm 

)£oT^I>ik. (1-1-2) «WE*1, *2*>GWr«**> 
1 TOHrt^ffi^tiWR^IWSiettJ: "MoT ^* i k . 
(1-1-3) ttfiffl. S^taffita^mJ^lWSW 

jt§#a^fc:^k*4^*9tf^^*^ (i-i 
-4) mishs i , m2 ommrv i w^taiwy 

7 * -A^tti: 0 *-» "C ^ & ^ k . (l-l-5> HE* 1 • 
% 20Mfflff*>M^&?nttK<7)B#r#* n 1 . n 
2.*S£dl. d2kU 3e**BfiLl. L2£ 
Ll= (n 1-1) d 1 
L2= (n2- 1 ) d2 

k $kb Lfc k * . tta^i^^aWft** 1 WJWrt^ 

»/2<»/ 1 

&|>3#£iiiJW>-k. (1-1-6) tt££l. H2f)0 
JH8^**5ftS"C«tflt^)aSf** n 1 , n 2 . W£ 
idl, d 2 U tf^ftRftL 1 , L2£ 

Ll= (n 1-1) d 1 
L2= (n2-l) d2 

kffcbUrktk Sia^^^m^^l^^T 
EHfff8^*f»»T-y'^BtSr# > » * 2 . vlktlb 
v2<>/ 1 

(i-i-7) wawi. »2*>i8i 

IWft^lilJXjeW^iOift-'Tv^ik. (1-1-8) B'jiS 
HI. ^2O0*f*H 1 ti:|S|'ORf ! S : f-J:Ofi!t-?"C^I)>I^ 
fc. (1-1-9) ffi&ll. »2«H*f»FWia*«B[. « 
taHKJtfctiWrO* - k , (1-1-10)15121^ 1 w®lff« 

^rLt^ik. (l-l-ll)l^»2W0*H8?«lffl« 

c k . (M-12) ffnem i wmwifi^Hi 1 mft-cmi- 

tWt-CV^ik, (1-1-13) WRSWiTff^T* * 
ik. (1-1-14) fifaa^i:tt^Sr*L^*iiD-CJ)I.Ck 

^#mkfcv^. 

[#WIjE5] 

[«E*«»aa*3 0074 

[ffiiF^l ^ 



(14) 0-1 33 149 



